Abstract: This paper presents an experimental study of the behavior of anti-roll power link subjected to bending, power link coming from an Opel Astra G. The power link is made of PA66 GF30 polyamide. For this study, there were used a universal testing machine (Instron 5587) and a real-time strain measurement optical system (Aramis). The results showed are those obtained in the case of a compression force of 1,000 [N] namely: major Strain ε1, minor strain ε2, equivalent von Mises strain, displacement on X axis, displacement on Y axis (compression force direction), displacement on Z axis.
Introduction
PA66 GF30 polyamide is a type of extruded polyamide reinforced with 30% of glass fiber that offers improved resistance to tensile and compression and high stiffness, creep resistance, wear resistance, high temperature resistance and other such exceptional features, all combined with a low absorption of moisture, thus providing the advantage of a high dimensional stability. It is worthy of note that PA66 GF30 polyamide is suitable for making various parts exposed to special static loads, such as: single unit bearings, bushings, wear plates, guide rollers, wheels, conveyor rollers, stretching rollers, pulleys and backings, camshafts, power links, gear wheels, sprockets, cutting and chopping boards, insulators etc. From the functionalist perspective, anti-roll power link as shown in figure 1 is a component part of the vehicle suspension that has two basic functions, namely: reducing the car leaning and adjusting the balance while driving on uneven roads or when taking curves. Anti-roll power links connect statically, kinematically and dynamically opposite wheels (left and right) on the front axle of the vehicle, making the connection between the damper and the stabilizer or torsion bar. Basically anti-roll power links are the parts that determine the dampers to equally work on bends, by constantly keeping the horizontal plane of the vehicle parallel to the ground. Thus in a tight curve that the vehicle would incline towards the wheel inside the curve, anti-roll power link will stress the stabilizer bar, causing leaning also towards the outer side, and so the entire vehicle is closer to the ground which will make it more stable and able to take curves with higher speed. The most important load of such power links is bending, mainly due to the eccentric compression to which is subjected this piece from the composition of the vehicle suspension.
This paper reveals an experimental study of the behavior of anti-roll power link subjected to bending, from an Opel Astra G. For this study, there were used a universal testing machine (Instron 5587) and a real-time strain measurement optical system (Aramis).
As for the anti-roll power link studied, to determine the specific strains through this system, power link was painted matt white. After drying of this thin layer of white paint, on the painted surface of the power link was deposited a layer of black paint in the form of points (drops) of whose strain will be 'read' using the two high-speed cameras within Aramis system. The reception rate of CCD cameras was set to one image / second. After analyzing all the images, the measurement optical system set the movements by the three axes of the coordinate system of each point on the power link studied. Secondary unknown values, specific extensions (or shortenings) by directions x, y and z, were automatically determined by some additional calculations (performed by Aramis software).
Experimental study
For testing the anti-roll power link at eccentric bending, it was made a device (figure 2) that allows its fixing on Instron machine bed in the area for assembling the power link to stabilizer (torsion) bar. At the opposite end of the power link (the place of fastening on vehicle damper) it was introduced a cylindrical bolt, planely milled to one end so that it can be applied the load using the mobile cheek of the testing machine. By using Aramis software, it was made a section in the axial direction of the power link studied (figure 9), so it could be drawn the variation graphs of displacement in the three directions ( fig. 10.  …12 ) and the variation graph of Equivalent von Mises strains along the same sectioning trace ( fig. 13 ). It should be noted that when the test reached 'stage 100' took place the removal of the load on the power link while eccentric bending, which is why all graphs showing the variation way of displacements on the three directions and also the variation graph of von Mises equivalent strains reveal a gradual variation of these parameters determined by experiment.
By using the same sectioning trace could be determined and drawn the deformed medium fiber of the power link studied, on the part located near Aramis system cameras, which is shown in figure 14.
Conclusions
After analyzing the results obtained after the eccentric compression load of power link, may be seen that both major and minor strains have very low maximum values (ε1 = 0.709 % and ε2 = 0.1345 %) and thus the value of von Mises equivalent strain is very low εVM = 0.642 % in this load case, which comes to show a high rigidity of this structure within the front suspension of a vehicle when bending. In support of this conclusion, we also have the displacement values in the three directions, whose maximum values are: ux = 2.37 mm; uy = 1.156 mm and uz = 9.96 mm. it can be concluded that this rigidity of power link is due to mechanical characteristics of the material which is made of and the shape of its cross section (figure 15). 
